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CLAIMS 



What is claimed is: 



1 . An integrated circuit comprising: 



a programmable element locatedpn the integrated circuit, the programmable element 
being coupled to a redundant circuit used to repair the integrated circuit; and 



a source located on the integrated circuit, the source adapted to be operatively coupled to 
the programmable element am to develop a programming signal sufficient to 
program the programmable elqment to activate the redundant circuit. 



2. The integrated circuit, as set forth in claim 1, wherein the integrated circuit 
comprises a memory device. 



3. The integrated circuit, as set forth in claim 2, wherein the redundant circuit 
comprises a redundant row or column of memory elements. 
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4. The integrated circuit, as set forth in claim 1, comprising a pluraUty of 
programmable elements, each of the plurality of programmable elements being coupled to a 
respective redundant circuit. 



5. The integrated circuit, as set forth in claim 1, wherein the programmable element 
comprises an antifiise. 



In 

lO^Q 6. The integrated circuit, as set forth in claim 1, wherein the source comprises a 



voltage source adapted to deliver a programming voltage. 



7. The integrated circuit, as set forth in claim 6, wherein the programming voltage is 
1 5 higher than a supply voltage of the integrated circuit. 



8. The integrated circuit, as se^^jth in claim 1, wherein the source comprises a 
flyback pump. 
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9. The integrated circuit, as set foi\h in claim 8, wherein the flyback pump 
compnses: 



an inductance; 

a control circuit coupled to the inductance ta control energizing the inductance; and 

an output circuit coupled to the inductance to aeliver the programming signal from the 
inductance to the programmable elemenV 



10. The integrated circuit, as set forth in claim^wherein the inductance comprises a 



single inductor. 



m^ V 



1 1 . The integrated circuit, as set forth in clain^ wherein the inductance comprises a 
plurality of inductors. 



18 



MICS:0060 
00-0731 



12. The integrated circuit, as set forth in claim^ wherein the control circuit 




compnses: 



a transistor coupled to the inductance; and 



a switching device coupled to the transistor to cause the transistor to allow the inductance 
to be energized. 



13. The integrated circuit, as set forth in claim 12, wherein the switching device 
comprises an oscillator. 



14. The integrated circuit, as set forth in claim^, wherein the output circuit comprises 
a peak detector. 

15. The integrated circuit, as set forth in claim 14, wherein the peak detector 
comprises a diode. 
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16. The integrated circuit, as set forth in claim^ wherein the output circuit compnses 
a multiplexor adapted to deliver the programming signal to the programmable element. 



s 

The integrated circuit, as set forth in claim^^^herein the inductance comprises at 



least one inductor having a trace having dielectric discontinuities therein. 




An integrated circuit comprising: 



a test circuit located on the integrated circuit, the test circuit operable to test a target 
circuit on the integrated circuit to determine whether the target circuit is to be 
altered; 



a programmable element located on the integrated circuit, the programmable element 
being coupled to a secondary circuit used to repair the target circuit; and 



a repair circuit comprising a source located on the integrated circuit, the source adapted 
develop and deliver a programming signal sufficient to program the 
programmable element to activate the secondary circuit in response to the test 
circuit indicating that the target circuit is to be altered. 
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If 

19. The integrated circuit, as set forth in claim l^f wherein the integrated circuit 



comprises a memory device. 



20. The integrated circuit, as set forth in claim 19, wherein the secondary circuit 
comprises a redundant row or coluirm of memory elements. 



21 . The integrated circuit, as set forth in claim 1«, comprising a plurality of 
programmable elements, each of the plurality of programmable elements being coupled to a 
respective secondary circuit. 



22. The integrated circuit, as set forth in clainy?^ wherein the programmable element 
comprises one of an antifuse and a fusible component. 



^5. The integrated circuit, as set forth in claim wherein the source comprises a 
voltage source adapted to deliver a programming voltage. 



21 



MICS:0060 
00-0731 



24. The integrated circuit, as set forth in claim 28, wherein the programming voltage 
is higher than a supply voltage of the integrated circuit. 



The integrated circuit, as set forth in claim 2©, wherein the source comprises a 



flyback pump. 



"2^ 

g2<^ The integrated circuit, as set forth in claim ^wherein the flyback pump 



comprises: 



an inductance; 

a control circuit coupled to the inductance to control energizing the inductance; and 

an output circuit coupled to the inductance to deliver the programming signal from the 
inductance to the programmable element. 



21. The integrated circuit, as set forth in claim J^fwherein the inductance comprises a 

/ 

single inductor. 
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28. The integrated circuit, as set forth in clain^fi^ wherein the inductance comprises a 



pluraUty of inductors. 



29. The integrated circuit, as set forth in claim wherein the control circuit 



compnses: 



a transistor coupled to the inductance; and 

a switching device coupled to the transistor to cause the transistor to allow the inductance 
to be energized. 



30. The integrated circuit, as set forth in claim 29, wherein the switching device 
comprises an oscillator. 



31. The integrated circuit, as set forth in claim^i^ wherein the output circuit 
comprises a peak detector. 
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32. The integrated circuit, as set forth in claim 31, wherein the peak detector 
comprises a diode. 



33. The integrated circuit, as set forth in claim^^wherein the output circuit 
comprises a multiplexor adapted to deliver the programming signal to the programmable 
element. 



The integrated circuit, as set forth in claim^6; wherein the inductance comprises 
at least one inductor having a trace having dielectric discontinuities therein. 



15 ^ 
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A system comprisinj 




a processor; 



a memory device operably coupleAto the processor, the memory device comprising: 



a programmable element located on the memory device, the programmable 

element being coupled t\ a redundant row or column used to repair the 
memory device; and 
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a source located on the memory device, the soxirce adapted to develop and deliver 
a progranmiing signal sufficient to program the programmable element to 
activate the redundant row or aolumn in response to the processor 
indicating that a memory locatflpn of the memory device is non-functional. 



^1 * 



36. The system, as set forth in claim^^wherein the processor comprises a 
microprocessor. 



yi. The system, as set forth in claim^o, comprising a plurality of processors 
operatively coupled to the memory device. 



J' 

claim^o, ^ 



38. The system, as set forth in claim^^ wherein the memory device comprises at 
least one memory controller operatively coupled to at least one memory chip. 



jt) 39. The system, as set forth in clAm 1, wherein the memory device comprises a 

pluraUty of programmable elements, each of tfte plurality of programmable elements being 
coupled to a respective redundant row or colunm. 
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40. The system, as set forth in claim 3o, wherein the programmable element 
comprises an antifuse. 



41. The system, as set forth in claim^^, wherein the source comprises a voltage 
source adapted to deliver a programming voltage. 



42. The system, as set forth in claim 41, wherein the programming voltage is higher 
than a supply voltage of the memory device. 



43. The system, as set forth in cl^^ 35, wherein the source comprises a flyback 

pxmip. 



. ^ 44. The system, as set forth in claim\^3, wherein the flyback pump comprises: 



an inductance; 



a control circuit coupled to the inductance tolcontrol energizing the inductance; and 
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an output circuit coupled to the mductance to deliver the programming signal from the 



^. inductance to the prograqmiable element. 



5 45. The system, as set forth in claim ^< wherein the inductance comprises a single 



inductor. 



it.-' 



1(S of inductors. 



46. The system, as set forth in claim wherein the inductance comprises a plurality 



2^ 

47. The system, as set forth in claim^*; wherein the control circuit comprises: 



15 a transistor coupled to the inductance; and 



a switching device coupled to the transistor to cause the inductance to be energized. 



20 48. The system, as set forth in claim 47, wherein the switching device comprises an 

oscillator. 
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of 

49. The system, as set forth in claim^f^ wherein the output circuit comprises a peak 
detector. 



50. The system, as set forth in claim 49, wherein the peak detector comprises a diode. 



/d1 . The system, as set forth in claim ^ wherein the output circuit comprises a 
multiplexor adapted to deliver the programming signal to the programmable element. 



m:. The system, as set forth in claim^^^Twh 



Z The system, as set forth in claim^^WTwherein the inductance comprises at least one 
inductor having a trace having dielectric discontinuities therein. 



^^^^^^^3. An integrated circuit testing apparatus comprising: 



an integrated circuit; 

a testing device configured to coume to the integrated circuit and to functionally test at 
least one target circuit of the^integrated circuit, wherein the integrated circuit 
comprises: 
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(fiM 



a programmable element located *n the integrated circuit, the programmable 

element being coupled to redundant circuitry used to repair the integrated 
circuit; and 



a source located on the integrated ciicuit, the source adapted to be operatively 
coupled to the programmablelelement and to develop a programming 
signal sufficient to program tHp programmable element to activate the 
redundant circuitry in responsi to the testing device indicating that the 
target circuit is at least partiallj non-functional. 



54. The apparatus, as set forth in claim^5, wherein the integrated circuit compnses a 
memory device. 



55. The apparatus, as set forth in claim 54, wherein the redundant circuit comprises a 
redundant row or column of memory elements. 



56. The apparatus, as set forth in claim-^ comprising a plurality of programmable 
elements, each of the plurality of programmable elements being coupled to a respective 
redundant circuit. 
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57. The apparatus, as set forth in claim^^wherem the programmable element 



comprises an antifUse. 



5 ^ The apparatus, as set forth in claim wherein the source comprises a voltage 



source adapted to deliver a programming voltage. 



The apparatus, as set forth in claim 58; wherein the programming voltage is 



1 CMJ higher than a supply voltage of the integrated circuit. 



y3 60. The apparatus, as set forth in clain]^3, wherein the source comprises a flyback 

O 

H pump. 
15 



61 . The apparatus, as set forth in clmm 60, wherein the flyback pump comprises: 



an inductance; 

20 

a control circuit coupled to the inductance \o control energizing the inductance; and 
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an output circuit coupled to thq inductance to deliver the programming signal from the 



if J inductance to the progrimmable element. 



5 SrL, The apparatus, as set forth in claim wherein the inductance comprises a smgle 

inductor. 



m 



IP 

S! 

3 S 



^ The apparatus, as set forth in claim^ wherein the inductance comprises a 



1 04I plurality of inductors. 



^ The apparatus, as set forth in claim^ wherein the control circuit compnses: 



15 a transistor coupled to the inductance; and 



a switching device coupled to the transistor to cause the inductance to be energized. 



20 Jp. The apparatus, as set forth in claim^ wherein the switching device comprises an 

oscillator. 
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The apparatus, as set forth in claim wherein the output circuit comprises a 
peak detector. 




The apparatus, as set forth in claim 66f wherein the peak detector comprises a 



diode. 



The apparatus, as set forth in claim /W, wherem the output curcuit compnses a 
multiplexor adapted to deliver the programming signal to the programmable element. 



Jf9, The apparatus, as set forth in claim wherein the inductance comprises at least 
one inductor having a trace having dielectric discontinuities therein. 
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